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(57)Abstracfc 

PURPOSE: To allow to read on© memory array while the eraslon/reproduction 
programming of the other memory array is executed by constituting a flash 
EPROM by means of the two memory arrays. 

CONSTITUTION: The flas-h EPROM 20 is constituted by the two memory arrays 
15 and IB. Then, the memory arrays 15 and 16 are respectively and 
independently reaoX programmed and erased by CPU 12. The respective memory 

arrays 1 5 and 16 are provided with their peculiar address registers and /" 
decoders, Moreover, the memory arrays 1 5 and 1 6 sham another common 

peripheral circuit inside the flash EPROM 20. When programming is executed by f ™ 

one memory array, the other memory is accessed. Therefore, CPU 1 2 can 
execute a task which has to perform access to information stored in the flash 
EPROM 20 during the re-programming of the flash EPROM 20, 
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7^1 5© ioo7a , y^ ; £iSf?1"5o 
[0 02 1] C<D'^IJi6fliffiCi&d!4s &7o'y*0»££ 
i o<nj^iav-xiSl<rj^ J E-«)|18ja7?i7c7 , yi'r a- 
fC««*nT^5. Lfctf-sT, X7Fl^X^+r7-b 
F/'f;t-eg1«*nT::7n-y^%iiS- 1 gL, SfctiiiECia 
}RStt&4>-3fc7n-y^M2-r5. 7-KIB7Py* 
tc|«TS*5»W«!) 1 oOSKBBBWk LTli. 7b 
-f 1 5lC^LT^o7n-y ^-73-^4X7=1-^2 

40 l4)Wrn-Ff2?&0, «UTW J 6lCfc&L 
\'^S7n-y773-Yt4XrP^^2 20IHW73- 
FSTKSo t;-y F*S7a-y *K:Wpr5-*:«W«) I "3<0 
J^DKSEfc'Bi: LT(4, ;<t^iJ7U-<l 5 liHaSELTl -57 
a^^r3-7^4Y73-? ^ 2 3cD^fl^l7P-F{ , i•^* 
i), ^*U7U-f 1 f31C|JtljlLTV>57P-y^7-:!-'^ 
fj:Y73-^2 4 0'PRfl73-FSr-S5. JSJflJFXW 
!g«i:LT> ^^^'J7U-n 5, 1 6lC»LTfV*9J 
(flW 7o -y * 7= - ^d2»t 5 C 1 1 « n« , 
[DO 2 2] 75vi/aEPROM2 0*>#M&Hfci:L 
50 T m1T^ V > X f 5 3 i «<i!l?J?aiElSS 5 2 S»aB 5. ■!« 
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Mm 5 2 t± E I' R 0 M 2 0 ^^pW^IPITOC interna 

1 state machini'it LXOW-HZtZ* fitHUi'Zti 5 

b (j ukt- * t,iffl 1 1 1 c ffo-frsjeta* S7'y«K 
cticjtoTcn^o^u-^a^iis^-rso c p 10 

U1 (i?S2lr4) 3;fcli{tfc«W?^*P7 , D4:y+nc < fc 
r>tiWS/^.| 1, 4 5£}>LTifr?rU->*.** 5 3K 

3. *JW^i*/ffiffifll£ L-Ttt. CD C P U l A' 
in* iWt*JBU;.:«8*B(Mtl/^5 5 3 ©rtSflWfc 
/,b?tbL(JU^r7*;bhL, (2) CPUU'^p^ 
5i».^*«L/.:^{ii3r^U->"X* 5 3 <Drt'<?^'7 , o 
/?5>i) r /£!|ULiiiJ^tr7 ! i-;Vh-r5 J 184 OKI 

2 VoWmWEiMUaZftfttffoKlsiJZ.? 4 2<«4JtlE 20 
i'yjO ffftS. i:¥£«Sl»5 -1 AM»4 OfcfCLT VPPVtt 
/H*-gtt. ^/tVPP^^-rVPPII U^«M4 2*3>LT 

3 A';* ^fcU 7 I 5 , 16 Ojflia^a 75 5 > f 
*|>flft&4-a-«fn'M%Wfi(|W?|PS85 2^25*. 

[0 0 2 3] fittVPP *W«tn«T VPPHfcmtf n-K 
£0, 5 3Wrt^*^iHU^Cr7*;U 

h-TS, f3t777'>a E P ROM2 Oti'J-F^^ 

vpp«wMm-3?a*5 3{c(f^-r*ctt^5n 30 

5= II QWfrtt 77-r>aEPROM2 0 (if^T© * 
^U—>3 yft^\y'y7,9 5 3 taftLryjfTTT 5, 
[0 0 2 43 ■?lc^rff)riIflBBMIR:«^TU:, ftft 
U«>"X*5 3Kf>^ hTS^TrtiC P U I (02) 
fr<5flaftStl*o i&fNi'<X<l 4. ^/tH7]";-y77 

-7/UWE (/*-•) a+J^aWn-U'SA/lC-rsCtt 

±-3r^u^7.*5 3EpU^*-3ira«r 0 CE (^ 

-) f P f tfA'7^7W7o-T'355i:*liN0 Ry-r 7 10 
0 #W E C^-0 U^&iffiiStfS, NOR y — r- 7 0 
Ottl73lial» nU';'^f 5 3, ttffiflPJMUlB5 2. ttbD 1 

tru-fj^DaKs ocaH8inrt'«. *i&#-f*- 

-f *-7;l,/<0l, F D «£fcl»T7 K U->'X * 
2 5 £ £1*7 K U * ? 2 6 £7 K UXtf 
tis. 3ii*^^7;l/^/U^WE (;<-) coa±ij** 
c tei >T flrfr p * * 5 3 6 K r- £ 4" >7 •>» * 3 

2JCfrfttf7V-?Stlfi. WE (/*-) OtfJiDttKlfc 



WMPP6- 1 80 9 <) 9 
10 

2H«3CPU l*S!fi&2M'*--7;WW*WE (/s-) 

< > n ro -fr •» 9 4* S > 7"£ffl 1/ > 5 „ 

[0 0 2 5] tfflg!N8l0B5 2tt/S*4 l£fl-LT„lrfr 
3^6\/j*a^S 0 WiMfflRinS 2!i7 
7-r>aEPR0M2 0 ©^"^ 3 
UiiifiqMBlSS 5 2 {±. mm&X-f v 9 5 5 . 5 6 4 5 
\}\LrtKyf=,L!m.7.<<v : }-'Z> 7, 5 8«MtPt£. * 
nmJ;r5r^' : E-'J7b'r 15,1 6<0^S/7n-7"-5A 

^■^ 3 ymm% n§o «anmraK 5 2 a . 7 

KU7.U>>"^^2 5. 2 6^»7 KU^^5<vf-*:iW?9 
T5« WSiHia@aiS l\t'S.1t ; T-9^y^'y^Z 2a. 
Wf-^O^'y^Mip-f*. WflSMMlOlK 5 2 ^> 1 O 
«W>n?*«STBfiW*» 7KbXU^7.3»2 5. 2 

*-r/M3*JWE (A-) OATOHlCfe^TSTBtt 
'}^iSUT7KU^Vv^^ 2 5Efeft«7Kb^U ^7. 
^ 2 6 17 KUXtf^v^JftS. i5ii*l'^-7'^3 
WE Oi2±0»tC^>TSTBf§^ff i;T 

-7-fi'> 5-^^3 2t7KP7.A^^^ins *e 
iRfRijffiiiHisfs zm\<rMh-Q?bz\m-<*~-7m^ s 

ELVPSlH, tS4 7 *itl,Xm&tiE.A<< v9 '5 5 

$S1 4 7 fcrt l r jot/n -r rmi^ ^-7;Mig S E L v p 
S 1 f94 0fr6^6 0«r^LT7Ix'f l 5^)p< 

: &'J-b;l/C?y-^'\VPP'.tff^'5o TflfCfSUT 

U7u>ri 5©-,a^H£^5&*ns, ^7u rm 
[oo2 6] tzv-twra-iiirm-v&smum 

tfe^Ttt, VPP-a£E«MtU7U^ 1 5<n7n-y'77 f 
3-^lc«tt*n4. 7t3.y^7 r 3-^{i, 7n-V7 
K U^Jc £ Ti§8? L ^ 7n y •> Op< * U -b;^ V -.7. 
(c <nh- V pp«E*ftjW 3„ ^-'nk: tt. t r as? t tt 7a 

<rry-7.\t^z o%g. 735 O^tt 5 B 0 3 K^f^jMB 
CSi^Ttt, 194 7<0p£'f*-7;K3iFS E L V I' S 
l <fcMIa-«flETfcntf» 184 OOVPWEttIKi 0 

[002 7] ttttftlttlaM 5 2 flDS»»J©ffl^7*<i«1 
t"f *-7>Ht'<fS E L V P S 2(±j»4 Btfl-LTiHaB 
■.UE7.4''y^5 S'NSinSc «£5S^-< ii(4 
y«U7U-f 1 6 OfPiilttE^-ry SSEEVpp 

jrffi^E^-r-yy-s 6<i, ?«4 B^LTiWE/Wirfs 

4* *-?J\>m S E L V P S 2 *Stt, 88 4 0 A> 6M 6 
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nuastw. *ftia6tT>»*u7W i K^mfczn 
tf ws^wrt* ft s, & 4 8 vmz* *-77M3 5 S E 

L V P S 2 jWMa-cafttffltevraEa* V * 5 6 tt 
«B l««JEVPPO*tt*#±U 8»6 14>tf£E#0V 

[0 □ 2 83 ItiBIPHftS 2©Sfc8iW>fflfl*C*** 10 

B I iiia-1 9*ALT-/oy^i.-«ffX^y^5 7^£ 

^AvfiE/U-^s 7ic9i/iq?n5o *84 9<*>pro 

7^it«2 6€:rMTVPPl!aff«Xx3-^2 1 fcYr3 
-$r2 3£0«N<S. ^WdSUT^eUTU-fl so 

3 (C43V>T V PP*Etf 7n ^iffiVP ST'frFT 
S„ *«ifl0tf»JMI*»Cfc^TU;, VPPtt#J+ 1 2 20 
VT'&t), VP <j;#J+ 7 V"Z?fiSa 
[0 0 2 9] M'VTMl 5<0XTKPXtl7h-U^ 
Ui;7,?2 5A>t.Xr3-f 2 1 ^iftJS^nio ^ft£ 

Lfc7-KWfcvppflDi*aiiitnr*. wutwi 5 

(QY7KU*tt7r , l/Xl'J'"**2 5*6Y7 , =i--i''2 
3t«*&-ift<5o tft*SltTYx3-^2 3te I >U 

*ttX^J/W^W7r3 9-ft6TflC/^4 4, 3 6* 30 
ftfC'r-Z'C'JyTZ 2lC-7 i yf-iftS„ Y7*-b 
NH2 TffiW.\Q*t1t\*X l f~-*'(>?v + 3 0>6 

s 0 -rati*, MBRU/tKv hiscvp ffimaazn 

5fr*fcafltor,«ftav^l±7*-*^>9v*-3 2(0r 
[0 0 3 0] 91 1 9 037^7 M^-7^'H3^P 

rob i*»affl/^«teana»B2*'ovK.*o, >< 
a. «flBW»ii3t*5 2«sr=suoa^-eS5> : &u7u -io 

-f 1 6<07'a?-7^-l'*-7/VWS^P ROB 2t±&fi 

c6nin#n«o ;«59<dprob zn&&8&iu-mz- 

PPSE£XT3-*2 2£YT3-^2 4K{K&?S. 
aVAlftSnS. Y 7*3-^2 4Kfe^TVPP«ffiA< 



«P6-l 80 9H9 
12 

K*«WRU iHRWiT- HUSK V PPVSJIfcflW 
*„ Yr=i-f 2 4We'JTW 1 60Y7FI/.** 
7FWXU->'^f 2 6/P&:2tt> 1 'V YWMv VB 

*a»iu isiRLfce-y ms»cvp msHiio-rsu 

[0 0 3 1] **V7l"r I SK.-fu??k*'<Zr- 

)TUf-M>77f3 2£?-y*-SftS- Ytf-h 
[21SS2 8AV^3 0*n-LTr-4«-f >5'yf-3 0/)»S 

*f*-*C«oT. iStRL££ -y ffiffl* 
-7;U/<-f^P ROB 2tf$S'^fpi££fttf*8H 3 

co o 32] fSffljBssK8«it lt, mnww&m 

fl£7"7>y'>a.E PROM2 0lCiSJA5Cfcfe^A»*3ft 

.iEPROM20 *IM§rr * C P U 1 QftflftNKt* 
CfctfT'SSo S»PW,»a*W6*«l*SCttv tftt 
mm® 5 2 K ft A T ."J j^tt<6SUW8g*^ffi t ft . 3 
ji*-t«EWW»8li:i±?H£7/Vzf 'J XAi7W^ 5 >y 
y';l/=TiJ 7sAtf£ta*ftT^5. «ji*ttJg!UJ5KRIIi:«t 
-iT7a V?***- h* fciHSMAK*- WlflU 
t3, 7V'V>'a.EPROM2 07b^^feSl,>ii7 

e p rom 2 ort<D^«[ai8S<o^— ^yi/y^nM^ 

>*»JWT*p wfttcioTCPU l*HftO*^^iCW 

[0 0 3 3] C P U Hi, «&*««*n»0#»us; • 
X*K7*4rxr*CfcCJ:oTHBWMia8*^^« 

B<0«fi8Ssil5i: LTS&t, 0i?[18*7>^ (period coun 
rer)> (event counter), ftiK4K!i=i 

>bO— ?(next state controller), SUSgg/fitfl^ 
'fegg (oscillator phasegenerator),. iRll^ftlllE&v 

(I) ya^A/ffl*/4;U^St, (2) ^S3l(ii<0 
4 00«l»JBWB*^rtf*Q <^>h*7>^(±, 
')7U-<1 5«fttt«'J7Wl 6KBlttrr47ny 

TjaEf*. l5UBftElt5{±^Tr^'>'^^ 5 3 re&fttta 
MWfflKPHWfti**. t-^ 7 » f-/itf28S(±li*^ 
.'^7U>^3 I <0/H*trx-f 7-y^/Jt^L^'y 
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y * 7 x - * t L r nm » * 1" * «. 
t f) o 3 1 ] Efl :i c>r>'rjil5!Bfl»cfc-i>T(±, 77>v •> 

a E P R 0 M 2 0 l£7 U YfflRlMS 5 0 fc/U.'j&FBInlffi 
5 IfffcS, 7U YiSWlnl»5Q{i, |*7ny55>y 

WAS*. M ) S96 A tftLT'tttfflBMS I 10 
-NiSO, (2) IM6 5*l>LT«ffl!S)Jt»FJlBS5 2N£ 
|J, (3) S86t>€^Lr/lj^v/^7U^Ht3 I'Nji 
5= /^,»a!E!I«15 U±, 7FU*l^>"**2 5ftSrj : 
KU^P^.? 2 6 'NOT' HUXW5-y^*ifiiJffll-r 

A fp T P}(4«l3 5 *-fl-LT 7 H I^X f 2 5 'viSSft 
So PAS S Af,l^«7KUXlx>?^^2 5<\e07KU 

«^T-fc5 PASS B ft 9118 3 T^ftLXT FUXU 
yX> 2 6^iSC.n« a PASS Bf3+J(47 KUvtU? 20 

7. * 2 6 r r uxw v v wm* % . 

[0 0 3 5 J 4sfiHWW 1 O<0jHFj8^«fc?«tfcw>Tt±, 
3*fl-LTj£S#7Kb*(i 1 7(Otfy 
I- CfcT'yf-AO- Al 6) *>S/«oTI<^7KUXtfl«i 
tT-v F A O—A 1 50 I 6<Otf y Hi. 7KU 
*l^'X*2 53fct±7KUXL/i>X*2 BK^ v^S 

ij7i/^i 5, i eotv>rnc**y7Ku*/)W5 

niT^5)b>«ri*ii:'r57U-rai^t9l8% ; fitT^§ 11 t 3Q 
fcA'oT^hA 1 6(i7W7 KU**7KU*UJ'" 
X2 2 5, 2 Bo.-v^rnaws^tRSts.. Effi/B" 

Xmmt LT. 7UYifi«3tf^ F*A0~A 1 57 F 

[0 0 3 6) *-t "J7U-f 1 5tfctty*U7U'f 1 6 
o^lWU*^U-^9 >tp{±VPP7Ml±7"5-y x'a E P 
ROM2 0(cBlftn£nSi.\, Lfc#oTK5£E«SJiJB5 4 
* Vpph li.S&i'yta-T'SS. 7 F PXii7 K U 

^>X3 3^cn5 0 A I 67KUXt:y htii^S 7 

*fl , LT7H'JMRiatt5 o^snSc dan -a i 40 

Blf'yh ft** t U 7 U-f I 5 L, iT^SE/N-fA 1 6 
7KU*tT-v h t'J 7 Ut' 1 S^BSlRr^.. d-V 
PPH G<M>fll*K.i:-aTA I 6f^W7UYJ»REDl|5 
O^jjftfiU ASfi^lCft*. ASfg^ti, ^6 5*^ 

LT«B«wiBiBi5 2'\»6n. m&ZftirwiT 

)\<?-7\sW3 l^en5 0 '<XiS&«|§JES5 l 

time ntfri~7i"<%iiRM&s 0fr5AStitj*£ 
tt<5. Lfl'U ci-vppb (j^/<xiagig»5 I'sjS 
SnTV^5*K:-'-.XWaiMtt5 I IJASfSfffCtfLTE 
t5T?S*l». /<7Sia®»S l«fctj*jf3^PA S S A. 50 



WHWB-l 8 09:19 
14 

PASS Bti^tc^.'^KT^/WFTS. MI'A 
S S A Qf}, iflS P A S S Bffi^*<p7 H Ui>X Ji 2 
5. 2 6£-f*-7;Hr*„ 7 KUX/t* 3 3 07 F I' 
XttM7 FUZlsisZ* 2 5> 2 6£il3fiU pW-TrlJ 

So 

[0 0 3 7] 7U"f I 5v 1 6^t>TtiroW7J^A./J/ 
fll/l^'V 7 7 3 9 ftTV* fr*W7JT;W L >V 

^tc 3 i ffflug-rs, tfa.*r?rt'*7 p u*-b-3 i teu&s 
n5Asf3^v^7u^+j-3 1 mmtz, tf / h 

A 1 6A^Pla-T-a&n(faj^^-? i 7U'^y3 1 l.t/1 
X7 90t-*!&^7n3 B'NjS-S. M72 90f-*(i 

/^3 8^i26n*^» -r&fcs> 1 5*>G,tf* 

lH2nfcr-^«0*A t X^/(J3^vv77 3 S^'in 
So tf y HA 1 6A^JiM^t , fcntffcB^V;l<f L 7l^ 
+f3 I WW 2 90-7-^*^X3 8^5,, -T)&^ 

> fl J(± V PP-.-H£EA<7 7^>'aEPROM20t3]ilp.Tn 

s, ffE«iAH5 ^^sMi/vf vpph flr««£ra. 

cpui A<fff2eift<fr£s1M*Ui/-;*£ 5 3^5. r)'l/j7 
o-te**«ff -T^ i ^ * 'J 7U-f *f§^5?|i|567 F U 
X^7KUXA^3 S'NjiSiE.nSo 7KPXC0A 1 liT 
KUX^vhA'We 7*J>LT7U-l'j3tRlHlK5 0-viS 
SnSa D7U"f I 5, 1 6A^7a-y^fflifiT.t6.5 

[0 0 3 8] VPPH 09jb«ffl/vrU^;UT«*t »«: 
7U^aBRBns OlS^'V^fcLTHfflltSo 7U!"S 
«iln!085O(i, WE i/f-) <39KJ:-9TWfllinrA 
l 6 7h"l'7,ilftk^ h*7'y7fS D WE (^-) <1 

wawBB- u^Kttntf, we (/<;-) e^i/>4 

F0«(cfei/>TA l §\>"JVft7\s<<mm'8iSGV\5 
vTZti&c Al 6lf7Hi, TUYiS^lsJKS 0(.:-7 
•y*StltttfAS«J*u:**>, IS 6 

Biiis 5 l^aienso '<xagiatt5 le^sn^A 
sfaw^ao-T-fentf cr^^tfvFA 1 6//SS 

i?i!n-T-£n{f) , /<XffiSBlel8S5 ittiiliP-PAS 

s Ata^ans/vf pass Bfi^*jffir«. 

«.r*t>*Kv hA 1 6tfJ|IM?*hlfl . ^ '.3iSi 
JUIRIIS 1 PASS Af^tMn- PAS 

PASS B<|4»(iffiMtMUC«?TO«. 
[0 0 3 9] AS filjtf n--p«nifaWBD - PASS 
A f3-l§*T h" UX U X ^ 2 5 'NizS 5n> N-T I' A 
S S B<t^tf7FU*b->'*:5< 2 6^54-13= 7 1'U 
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an/vr pass mjvjtfy k ^* 2 e * 

[0 0 4 0] *ft, A Stt*ftt»6 5atTW» 

MIHMS ZttJMBW»l3fc'<*-7";l/{|SJS E LV 
P S 1 5^0, S E L V P S 2 

ElVPS2ftifl*.B€X-f'J'*5 6'\iS9, SELV 
P S 1 I4«fflp-Cll»«ftl«. S E L V P S I tfm 

t\<ce*i % s e l v p s z*»)MBP-T?ftntf, rW* 
7p**<a-ja£uriM&*n*vppTiifftftt6 o*i> 

y 1 5Ke^rjn^iflWft>n, **y7H 1 e 

tiS^Tttlf**!*^- PASS B^^^tffi'^^ 

rt/-efetitf 7 hux u^'* * 2 6 U 7 -yf 1 t r one 

•>a VO --)!lt L f/ J Er'J7L"1' 1 B^^nS^ 
UrU-fl 6frf.W*fJl*nfcf f -*tt-'^2 9*^L 
TW^/^T'l-f-tl-3 l^&n5c ^«Oig^(iAS 
it9tt|Ji7'r7rt'-J'-7 , b?+n 1 feSWU **U7W 

i 6*»6j»»ih«nft^-**AJ3/a^y7r 3 9 

[0 0 4 1] LfrU VPPH B*WM /v fl'' r W« ? * 
0 WE (/*-) 1i*W79T4 7n-T?*ntf^*'J 

l,Xl/5;**2 •iCWS7FUX#5-J'*-«fl-*» L*> 

u a sfj^aii'WfiresntfSiW'W p a s s a 

WW 7 FV* * 2 5 'NiSSn, JWIO- PAS 
S BUQjb'T' Y\y7A/^7-9 2 B'NjSfctlS. ftW^ 
A S{3*ftt. tl^S E L V P S ZjWSfiSpN'fT**), fit 

PM»tt**U 7H 1 6^641, W)TV4 1 5 
<M±&6 n«<< ' . 7 F US'** * 2 6 #iNS7 F 
^7V^t5. 7U-f I 60ffl*tfW»*na. 7FU 

[0 0 4 2] 70y9A/SWttL*^I^-f 3>Wtt* 
reVpp*»7*9 5'3. E P ROM 2 0©VPP£>fcflttD* 
n*o WfiEWi*5 4#VPP«£E*«0U ,»wv 

awn ttWWC P u i jtn&fitfr bi/x? 5 3 

iSSna. 7l ; UX.0tf^hA1 6ff*86 7*ftLT7 50 



WUHf B- I 8 0 9 9 ') 
16 

n'a«wJR5 0'Nja6na. rat>^A 1 fe 1*7*0 ? 

3?;,y*ff3**** ,, 7M , %aS* , *"*» VPPII i,1 

Vhi*fl' w uwv&i t * t*7 w Hfliatt s 0 ;* 

•7 v^>LTfllfi6-r«» 7U^J«Ria»SOtt» WF. 

•yh*5vf-T5. WE ('<-) «*OiCT0»lCti«' > 
•TA 1 6t!'y h^7U'<a4R0K5Ot7 > v^«n%, 
A I 67FWXaS?tT'./htt, 7WSfl?[H]lffi5 0l: J 7 

■v^innff AS^tcao, a84*frtt^ifi« 

[0 0 4 3] /<*WMB5 1 K«lB«n* ASflWtf 

,aHo-T?»*itt (f ttto'S^'y F a 1 6»-f 
fitllf) » ^IMBI»5 1ttJ«a-PASSAH* 

tm^ pass B«4i*«ar*. *xtmm5 

tt«ffl/vf P A S S AfiSfclWD-P A S S B{lM* 

jEft-f «- a s ®§ tf' vf Tanif asa^'f p a s s a 

d4««7FV^U^* 2 5^&tx, iffi&ci-PAS 
S BiaW7HU^V'J ; ^*Z 6^aS6tlS- 

u-zt.^ 2 5 a, ^fgiPjaiiHiss 5 2*>6{ft?s?n« ;> t 

Bfti^tJ:o-ClWfll«nT/^3 3*»6j386nT<a7* 
o^i»7HU^*79^-r4. S T BO^OiCT ')» 
fc*^T7FUXtf 7 FIJI'S*** Z6fc*V*.Sft 



[0 0 4 4] 7 4 ni''7i,T^-Sr-?^S T B^KJ: 

^3 2»w7-y^ns. ASfl^ttHestn-u 

ifenif, ^<SiJiai[iia5 2tt2ftan-(07*n'7'7i.<* 
-7;l//<-^P ROB 2«7 , 0 jr*!d|ff*-f?f3 
8^iS0, 7*P^A'f*-7;W<-^PR0ll 2tt 

aw/wc«w«fn*« ASfcfl#jiffln-?a&ntf» 

^9lfliiJ»@«S5 zttaa«o-7*n^^ *-7*;i>^- 
(I^PROB i*rnif92»HBE^-f-y^5 7*Ni£0, 
7'a^/*'f^-7*/U^-fl^PB0B ZttiMB^-ffc 

[0 0 4 5] A StfSia/^TfeO. PROB2//WI 

n-r-fi o . p r 0 b 1 ^ala/^-4'T-&n!^7 , P 

ti5o ;4Jlll«aB5 ifr6«»sn«PASSA«ro 
^aaatN-fi^wTA***'*. 7 '^25 

«7-y^tL-Ttt«H6-tf-r, i^E PAS S Att«UJ:o 
/<X33'\iSbn5^ , 5t7FU^ttT^-C7HU / >^^ 
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A&)71"{\ i.NaidftS. **')7\sJ\ HfrZSR 

awsnfc-f-f «a sm\c£iTmmftT>w 

m- P A S S A H«J««7 H V* V'JTs 9 2 5 'Vjjf 5 
n, ,3OT>vf PASS B«$#7 VUXWJX* 2 6^ 

issns, aagti-A s wt#a, p ro b i tatttfttai 

a-T'fcO, P ROB 2[j*Wfam>^X'tb%C£ik& 
i*-r-5„ |At^T'"/P^A|l'fiBEVPP*^t'J7Ul' I 5 
<nYTZl—?Z AtXT^-VZ iNSStlSn Yf3 10 
-*2 3-\K*S(,>TYKFEVppjb«VP -.ttElCfiTT*. 7 
K U x U -7 x ? ; : 5 *' 7 d y ^ a 7 K U X % =? -y *7 * 

yyf-tZo ^r : «J7Wl 5W7n?7 5>$Wlfl8& 

'J7W1 6tf)*t!lib*ffdili:A«T?*5«, 

7U*tf 3 1 1fiA*VTM 1 6*&;w*ffl«nfc? f - 

[0047] +5BHM I OCO«Fji'^flfiJe«Jt LTIi, 7 20 

Ktti^AWIWfbffltti: W7e ^ 5 > *tfi«tf 
Tt < 5. 7-'V 7b -v *im'm&<Dm%i*£>!gtT 
3. *€r>J7Ui' 1 5<PDW7D^55>y«:?T^Tl^ 
fc-SKC PU 1 U^HiLt^U-S/a^lC^oT^^'J . 
71/1* l 607-- , y7a y^07- , Vti9St7i'-bX-r 

ASftTfS tvVCtt. C P U 1 147— yffiSfflO^t 
.U7U-CI 5flD7nv-f*7^-feXiT3fciftlca)!<fjL^ 30 

[0 0 4 8] r?i^©7U'>r}as?ii!iB?5 ow7o-y^^-r 
•v-jr*72»*[«fl4^is'r 0 7u-r2s^iasg5 Qami&m 

£LT> (1) i'^-?5 0 6, 50 7?#»dt£ftT 
I^SiBl (2) ^W?-f5 0 9, 5 10T- 

Wrtsnrt »a bj 2 ? JMevioffasttft 

«i:LTa, K'7*7X*5 0 5, 5 0 B liN 

h7>J/'Xf 5 0 8« KUffcffltttnTV*, (Cffllg 
«iBI8WfcUT. h5>v**5 0S, 5 0 8*Pf-t 40 
> h ^ >->'^^ i: -f S c 1 1 ajflET-fe 3, 
[0 0 4 9] Wf (JWAJjiLTORy-h 
5 0 2^igSno. VPPH fi^tf/Jli: LT-f>/<-* 

so i^as&na, -f^H5 i o<Dthiim<i<D\t) 

tLTOR7*-) S0 2N«6n«. ORy-f-502 

oajfltt h 5 y-^^ 505 toy- h iztmz MTV 

5« h9>'yJ>SfSQ 5«OKU>tt, 7 U-f JBWKv h 
rft«7l*UX*»K-y hA 1 6^ffifj6$nT^5» Al 
6f3^tt$86 7^n-LT7U'l'Sff?[Hl!35 OKRBSti 
* (633Mfl) . WE (/<-) £ /if* VPPH fcJfcoTh f.0 



fflJHT 6- 1 809(1 9 
18 

ny>j7\9 5 0 5myb&tll£ A 1 B(|Wh5>f 
X*5 0 5£iifiiQU -0^-^5 0 6, S 0 7 T tffjft 

0 8#WlTt*itf A 1 6{ r i^(iSS I 

n: tc7ffiw*n*. b-7>^?5 0 8*^> *n 

mfA 1 6/3f}(i)-5'7-7X£5Q 8*iiiflt. 
-*5 0 9, 5 1 0T«SnTI<^j52 1 77?-\i!S 
n« 0 A 1 6f,l^l3lS5 0©ttltt!»A SIC* 

[0 0 5 0] WE (z 1 !-) fj^ttSfcNOR^-h 5 0 

:i£0-77<ox+j'siS?»n« I1 <<yj*-9 so iahiW* 

Jfc M O R y- h 5 0 3 Ofl!!^© WUC«il«tlT^ 
5p NOR^-h 5 0 3£>W7JliORy-h 5 0 4*0- 

S £ OR |>504 ©flWOA^ttfi«*nTV-5. 
()Ry-h 5 04Wyi^)(±h7>>'"X^50 8Oy-h 

i:tSM?nr^5 0 vpph ewnao-i^^TAn 

(.f (y E P R 0 M 2 0 # 'J - K t > 'J * * 'J 

L-mtZZtZmT%) ORy-h 5 0 2, 5 0 
-lOIWBiWWTSt), i^hv>i>*Xf 5 0 5. 5 
0 8tf*>i:£;n3«, L^oT7U"f SJ5EI8S5 0(i 
WE (/<-) f,i^Cfl;»«r, Al 6<3WloIlSS5 0« 

[00 51] VPPH fiT^*^/N-<^;VT'fcn(f (7 
-? -y •> a E P R O M 2 0 ^ISflffi* 3 lS47n ^"-7 5 
y V£\ ffirft « c t *«airr § ) h y > ->"x ^ 5 o 
sosi'WE {sQickortomztiZ: w 

E (/^-> tt*f*«SMI!/N^T*n<f Y?yz/*9 5 0 5 
h7>vX^5 0 8H«inT(,>5o Al 

Rfiitftfans-yf- t-r^^i'i'/^-^soe, :;o 
7) tc^-v^*n. ■r-cT-iSfsarft.s. we c^-j a 

WJWIb HC tt nt,£ h 7 > * 5 0 8 * > i: ,s 
n» hv>-7X? 5 0 5^WtXSo ^ttlCfc^TA 1 6 
(i^*Wl ^-yf-A^-O^-^S 0 9. 5 1 0 TJrtfilt 
Snr^93J27-yf L 'NjSen.5. %2 7'y?■^0^±^^7b , ! 
AS{.ret?3s5 9 

[0 0 5 2] MX«aiSli85 l<D7Qy>7^^t7- ; 7i» 

m 5 wksptt. /^AaEn 5 1 ommzMti c<f 

>/\-9 5 1 1 2; N A N D y— h 5 1 2, 5 1 3AM5 
o 0 VPPH ^gn-fe ? (#T'fen{f (777->aEPR 
QM2 QW)-V*> ') **'JV3oZZ£%jmt 
®) , AS(3i?lcniHR4<PASSAtt9fcPAS'iB 

imanicim's'fT&Zo vpph owmw^^-j* 

tltf P ASS AfsC-?t P A S 5 Bfe**l4A S(3<fC ^ 

Twn*n«. a sdvsMgo-r-stKfP ass aa«o 
-tttd, pas s B*^N-fic*»)> As^ssa^rr* 

^nif P A S S A *<m Y eft 0 . P A S S B *'n-i 

[0 0 5 3] 7P PX l/v^^ 2 5 &tz\&7 Y\s7>l>1s 
7,9 2 6 Ol^-t; -y h T K UX U-7^^0D7a -y ^ 
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•V^L^^eWC'lsT. WBMttlf -v F7 F>aUS> 
X * 6 0 0 M Nli T < 57 F ^ * 

VC**. A OUT :ilf-vh7FUXUf'X*6 0 0«lU 

LT, (I) 6 0 7, « O 8T?ffl»ficftlTl,> 

Wl7Fl/X7>*fc, (2) Y>/<-*6 0 9. 6 

v *<OlU/Jtf K * h 7 F U* * 6 0 0 .OWA A 
uut 7*4. ^Am«> 1 OOlSFIWfllMMlfc U ri*. h 

j5/nrAflwa«ti-"c. h7>->*x*6 0 4, 

[0 0 5 1) If-, b7FU^U^*6 0 0CI4PAS 
SlWfc S T B<.I*t t<<^ 20WWtP(3IWiEttift"C 
V«ft. 5TBtt»W, ORy-h60 lOWJfcNOR 

y-h6o 2<o;jjAiS6na. passing, or 

7. U >' 7. 5 2 5 o ) e -y F U * f TP * * « p » p A s 5 
{,] Wft PASS AU S l T'* 0 , kT -v F 7 F U X * 
6 0 0^7FP^U">"^^2 ficoe^y FU->*X^T-*S 
Wftl±PASSiWttP\S S BfflfJT?S5S. PAS 5 

r5Th7>->"^ '6 0 4tf*V£n, OR7-F60 3 

6 0 4. 6 o saw *-7;i/Snnif a nfjq 

#tf-j> h7FU *Uv7,26 0 O^ilfiiflL, A OUT tf*, 1 * 



10 



20 



30 



TW6-1 a o 9 «• 9 

20 

eft*. PASStt<W f SW!a-'P»0, STBfeWtf 
h^Vi*** 6 0 4tf*^;l/S*U F 
vs'JX* 6 0 5*«WnS. A IN7 FI/XjWB 1 7 V U 

X7^i3'v^n, *ci?«fcsus. s t Bi.-.fj 
J8P8 a - K W t) tJffcnif b 7 ^ * ? 6 0 4 *witu 
J,?;/v"X*6 0 5tf*^£ft, Hl7FU^yrC 
£1B2 tlTVS A IN 7 F S 2 7 F <? f "\ 
fttrb. ^AlfotMH^AOUTlCft*. 

[0 0 5 5] IX-L ^^ov^<-5^<o^W3Sflifirgt« 
^mm^mm^m'^o Litter ±»m 

[BllflOBI#ft*W] 

[01] a*77v^EPROM*«ATIi^'f^ 
a 7n-fc >v ■9-^X7 L i»<07a >y £ ^-f AT** '»<> 

[g|2] 20©**U7Wj5P&J8oT^S7?*>a 
E P R0M£WAT^5^'fi'n7n-fc's'+f2'X7-A© 

[1533] ca2<077V>aE PR0M«07O'y^^ 

[0 4] 7P-fSJRMKWD0Ar?a&«.. 

[H5] AX»SlE]fi««0®fl¥'C , feSo 

[06] H3O7v'y>aEPR0M07FUXL-^ 

l t!v FOEIISMSWl?*** 
[^^O-UlBfl] 
1 CPU, 

3 77V>'iEPROM 
5 Vpp ?E£88 
12 CPU 

16 77 7->a£ I'ROMTW 



[pan 



RAM 









■ — — 

Vpp 






GCN. 



EPROM 
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